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SECTION 1.0

INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

This report, the System Design Report (SDR), documents the design of the
ATN-KIM Spacecraft. The spacecraft design has been generated in response to
the requirements of Goddard Space Flight Center Specification GSFC S-480-25.

Considerable documentation of the spacecraft exists beyond this report. Among
the pertinent documents are: subsystem specifications, component specifica-
tions, CDR packages, a General Instrument Interface Specification, .Unique
Interface Specifications, and the Programming and Control Handbook.

The SDR describes the spacecraft as a system segment. It also includes
discussions of all GFE and detailed discussions of all spacecraft components
and of the ATN Aerospace Ground Equipment (ATNAGE). The ATN-KIM spacecraft
design is based on heritage from the ATN-HIJ spacecraft.

Figure 1.1-l provides a summary of ATN-KIM characteristics.

1.2 SYSTEM SUMMARY

1.2.1 MISSION .

ATN-KIM is the fourth variation of the latest generation of polar orbiting
operational environmental satellite systems. It provides an economical and
stable platform for the advanced instruments to be used in making measurements
of the earth's atmosphere , its surface, its cloud cover, and proton and
electron fluxes near the earth.

As a part of this mission the spacecraft also has the ability to receive, pro-
cess and retransmit data from free-floating balloons, buoys and remote auto-
matic observation stations distributed around the globe. The instrument
complement includes: (1) the Advanced Very High Resolution Radiometer (a six
channel imaging line scan sensor); (2) vertical sounders (consisting of four
separate instruments - the High Resolution Infrared Radiation Sounding Unit,
and three Advanced Microwave Sounding Unit Modules); (3) a Space Environment
Monitor, comprised of two units; (4) a Data Collection.System;  (5) a Search
and Rescue Processor; (6) a Search and Rescue Repeater; and (7) a Solar
Backscatter Ultraviolet Spectral Radiometer. Other payloads may be added or
substituted, but the ten listed above form the KIM baseline.

-

The nominal orbit will e circular with either a 450 nmi or a 470 nmi altitude,
a 102 minute period, an1 sun-synchronous inclination of approximately 99". The
spacecraft will be launched from the WTR to provide for either a 0730 LMT (nom-
inal) Descending Node.(DN) or 1340 LMT (nominal) Ascending Node (AN). The
initial injection can result in drifts from sun-synchronism so that the space-
craft has been designed to operate over the following I.MT ranges: 0600-1120 DN
or 1240-1800 AN.
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1.2.2 SPACECRAFT

The ATN-KLM spacecraft is an integrated system designed to provide for
injection into, and operation in, a nominal 450 nmi or 470 nmi circular sun-
synchronous orbit after separation from the Titan II launch vehicle. The
spacecraft, including the Apogee Kick Motor @KM), in the launch configuration
is 165 inches high and 74 inches in diameter. On orbit, with the AKM and
reaction control equipment expended, the satellite has a dry weight of 3231.8
lb. The ATN-KLM spacecraft incorporates an attitude control subsystem that
integrates the ascent and control hardware with on-orbit attitude control
system. During injection, an integrated three axis , gyro-accelerometer package
and central processor are used for ascent navigation and guidance and control
of the Star 37 KFP (19% offloaded.) solid propellant AKM and combined
hydrazine/nitrogen  Reaction Control Equipment (RCE) after first stage separa-
tion. After acquisition, spacecraft attitude is maintained to 20.2" in 3 axes
with a zero momentum system which uses a static infrared horizon sensor to
measure pitch and roll attitudes, gyros to provide attitude information about
the yaw axis via sun sensor updates , and reaction wheels with magnetic
unloading to supply control torques. A single axis oriented 181 square foot
solar array, rotated continuously about the orbit normal, will support at
least 870 watts of orbit average satellite load power for two years over a 0"
to 80" sun-angle range. The command subsystem provides a two kbs S-Band link
with a G-STDN (NRZ-M) format. On-board data handling and recording is
primarily digital. The communications links include: (1) a real-time S-Band
digital link for continuous transmission of high resolution video and all low
rate data; (2) a real-time VHF link for continuous analog transmission of
medium resolution video; (3) an S-Band digital playback link for recovery of
all recorded data by the two existing CDA stations; (4) a digital VHF beacon
downlink for continuous transmission of telemetry and low rate data; (5) an
S-Band command uplink; (6) a UHF Data Collection uplink; (7) an S-Band digital
playback link for recorded low rate data to European ground station; (8) three
UHF search and rescue uplinks; (9) an L-Band search and rescue downlink; and
(10) an Air Force-compatible S-Band launch, data and emergency downlink.

The functional block diagram for the spacecraft is shown in Figure 1.2-1.
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SECTION 2.0

MISSION DESCRIPTION

2.1 ATN-KLM REQUIREMENTS

The mission objectives for ATN-KLM are based primarily on both national and
international meteorological needs and reflect the leading participation of
the United States in the World Weather Program, the operational global weather
observation, communication, and processing system. The meteorological data
needs applicable to the polar orbiting operational satellite, have led to
specific operating requirements for the ATN-KLM systems. These meteorological
data needs and the performance requirements they invoke are shown in Table
2.1-1. Note how-various data needs directly impact three categories of
performance requirements: sensor, spacecraft and operational requirements.
The data needs are described in terms of several parameters including data
type, timeliness, coverage, frequency, and accuracy. Each of these needs
results in one or more specific requirements.

2.2 INSTRUMENT PAYLOAD

Table 2.2-l lists the major characteristics of the ATN-KLM instrument comple-
ment.

2.3 MISSION OPERATIONS

2.3.1 MISSION

The mission of the ATN-KLM spacecraft derives from the Environmental Data Needs
shown in Table 2.1-1. This table shows how the stated needs result in a series
of requirements placed upon the instruments, the spacecraft and the operational
system. The instrument requirements result, in turn, in the instrument com-
plement given in Table 2.2-l.

The basic configuration of the spacecraft is influenced by the instrument
requirements, principally their optical or RF view factors and their thermal
view factor requirements. The remaining spacecraft components support the
Environmental Data Needs in terms of
Operational Requirements as shown in
the mission in terms of housekeeping

2.3.2 ORBIT CHARACTERISTICS

__
resultant Spacecraft Requirements or
Table 2.1-1. These components support '
or system support functions.

The Advanced TIROS-N (ATN) spacecraft are designed to operate in a sun-syn-
chronous orbit at an altitude of 833 km (450 nmi) or 870 km (470 nmi). The
nominal parameters and 30 high and low limits for these two orbits are given
in Table 2.3.2-l. The operational system configuration consists of a pair
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